Motor overflow is a developmental phenomenon that typically disappears by late childhood. Abnormal persistence of motor overflow is often present in children with attention-deficit/hyperactivity disorder (ADHD). This study employed functional magnetic resonance imaging (fMRI) during a finger-sequencing task to examine whether excessive motor overflow in children with ADHD is associated with decreased extent of motor circuit activation. Thirty-four right-handed children (18 typically developing controls, 16 ADHD) completed fMRI while performing a finger-sequencing task. Motor overflow was evaluated during a finger-sequencing task and a motor examination (the PANESS) performed outside the scanner. Diagnostic differences in behavioral measures of overflow and extent of activation in the contralateral and ipsilateral motor network ROIs were examined, along with correlations between overflow and extent of activation. Children with ADHD demonstrated greater overflow and lesser extent of activation in left primary motor cortex (BA4) and bilateral premotor cortex (BA6) and supplementary motor area (SMA) during right-hand finger-sequencing compared to controls. Decreased extent of primary motor and premotor activation correlated with increased hand-related overflow movements in children with ADHD but not controls. These findings suggest that overflow movements in children with ADHD may reflect decreased recruitment of neural circuitry involved in active inhibition of homologous motor circuitry unnecessary to task execution.
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Introduction
The phenomenon of motor overflow, or synkinesis, is defined as unintentional movement that accompanies voluntary task execution, with "mirror overflow" or "imitative synkinesis", used to refer specifically to involuntary motor overflow movements that occur in homologous muscles on the opposite side of the body (Boissy et al., 1997). The frequency and severity of motor overflow decreases with age in typically developing children, and the phenomenon is largely absent by the time typically developing children reach adolescence (Lazarus and Todor, 1987; Lazarus and Whitall, 1999; Largo et al., 2003) . In healthy adults, motor overflow is generally elicited only during periods of fatigue or particularly demanding motor activity (Zijdewind and Kernell, 2001 ). The abnormal persistence of motor overflow beyond the first decade of life is associated with attention-deficit/hyperactivity disorder (ADHD) and other developmental abnormalities (Szatmari and Taylor, 1984) , and is characteristic of the delayed maturation of inhibitory networks associated with a number of neurodevelopmental disorders (Denckla, 1985; Jansiewicz et al., 2006) . As such, the presence and extent of motor overflow has been explored as a physiological measure of motor network maturity and, for mirror overflow movements, interhemispheric inhibition. 
